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(57) Abstract: [PROBLEMS] To provide a novel process for 
the allylation of N-acylhydrazones by which enantio selectively 

allylated N-acylhydrazines can be efficiently obtained. 
[MEANS FOR SOLVING PROBLEMS] A process for the 
production of enantioselectively allylated N-acylhydrazines 
represented by the general formula [3]: [3] [wherein R^ is 
an optionally substituted hydrocarbon group, an optionally 
substituted heterocyclic group, or -COOR^ (wherein R^ 
is a hydrocarbon group); R^ is acyl; R^ and R^ are each 
hydrogen, or one of R^ and R'* is hydrogen and the other is 
a hydrocarbon group; and R^ and R^ are each independently 
hydrogen or a hydrocarbon group], characterized by reacting 
an N-acylhydrazone represented by the general formula [1]: 
[1] [wherein R^ and R^ are as defined above] with an allylating 
agent such as allyltrichlorosilane or crotyltrichlorosilane in the 
presence of a chiral phosphine oxide. 
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m m m 



N-r ix/m yv CO T y Mt^ii^ 

Tll7U^X^TV7^^hMtl^xm^-'^^i->'^^mm^^^TVMtR}t^^:i^\^^X. ^ 

M^ni\K^85%, 90%ee&I5iJX*91%^ 83%ee^, ^^M^W.t^'f'^^t^^^V 

\^^^^m,-^S^R!t(Dmm^:i^\^^X. AcD^^TXli^Mi^MyK^m^th^ a-^^ 

9/^z^r^>'mm^^^x^^mi^i&m^n^^t^mh:d^i^\^. :r.-r>^^^mum 

^j:4V^m^<^TVM[:R!t^7Kmm^^X^J]^Xm^Vfc (^1X^85%, 90%ee; 

a-^^y^^T/l^(Dr])MhR)t^\^^^^X%m^MBi'^^t^^tiiU fB^LTV^ 

[0003] ^#f^^fifel :T. Lectka et al., J. Org. Chem., 1999, Vol.64, pp2168-2169. 

^#fp:ifi^2 : K.A. J 0rgensen et al., J. Org. Chem., 1999, vol.64, pp4844-4849. 
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^#fF:^fi^3:T. Hamada et al, Angew. Chem. Int. Ed., 2003, Vol.42, 3927-3930. 

^#t^:^lt^4 : Y. Nakamura et al. Org. Lett., 2003, Vol.5, 2481, unpublished 
results. 

[0005] :^mmn. — j^^[i] 
] 

[^b2] 



r5 
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nhr2 




[3] 



i^^, r\ r\ r\ R^ R'^I>^R'(iHijfS<J:IIIDo ) 

I^S<Z)^'fb7KlgS> RU«R°*rr^$ti.§-cooR'i:i*DV^TR'tr^$n^;^^b7Kl^S 

T/k^^/i^^, T/v^^/^m. T^/u^/^m. ry— /w^^^s^tf fjtL^o 

[0007] T/V^/^SibTtt. m^l^. — $?^b<J^l — 10, J;'9$f^L<ttl 

^mm-^^^'r^'h(D:d^mifh^. ^'oM^w-mia^. t-^/i^s. rv/^m. 
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[0008] _h|B— |^xS:[l]^t>T3](;i*5V^T. R°-t?^^tLSemX^Wb-CV^-rfeJ:V^mJl^ 



o 
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> T^/^=3r/^S. -'^ny^xj^^, T/\^=^^^y^. 3i;^7^/k^, ^hnS> 



o 

4 1 -^6 



T/U^U'^Mt\^Xi^. m^it. iy^u^>'y^>', -y^u^^'t>^, 
[0010] ±12— j|S^[2] JC*dV ^T. 3f@C7)X{i, ^(DfRrtLti;$S|^|^j^^X(*:i:I^J^s^^^ 

[0011] ;2^l§0^T^fflv^bti5-hfB— J^5*:[2]-c^$n§Ty/Hbt^^(^=irW!j^LT«. ^ij 

;t(^. ry/l^hlJi^nnv^^^-, ^n^/^hyiJ'nn^;/^^, p^i^U/UMJ^nnv/^^-, 

[0012] :^mmxm^^hn^^^/i-^^:=^y4>':t^i^Kmti^xu. m^i-t. tie— ii^^[4] 
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[4] 



21 



;aHB^i^^^^*J^^T^ Ar^'^y ^^^/^M-^'h^ (S)-BINAPv^;t-^^>K^t/ (R)-BI 



&Xh^ (S) -Tol-BINAPv';^=3r-^KRtJ^ (R) -Tol-BINAPv';^^-i/K#;5S^tf 

[0014] :$imm(Dm^mm^R}t^n. m^. ^mmm^xnt>n^. 
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[0015] m^. :^mm(Dm^^:^m^-D^^x^comm^^^^^ 



[0017] 7|s:^0Jc7)ig3tfeJ^J:«9#^ti.6> 

^5] 




.NHBz 



o 
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-C^^tL^ (2R, 3S) 2- (N ' -^^yV/Vt v^/ ) -3-7^5^/^-4-^ ^7 

[0018] 




■So 



wo 2005/082840 
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mmm i 



N-^>'yV/H;K9yVi^^:3^9^/V:3i^7^/V(22. Omg, 0. Immol) ^ (S)-BINA 
Pv?;^-drv-K(130. 9mg, 0. 2mmol) (1. 5mL) ^-78°C*1? 

7^^PU ^tLi^Ty7l^MJynnv'^>^(22/iL, 0. ISmmol) (Di^'ftiy^I/^'tWf-^CO. 
5mL) ^;!3P^fCo mU&\^^^^X12^mB:WL.fcm. hV^^^^TV^iGO jxU 0. 5 
mmol)cZ)te^:3i^y— 7V-^r^(0. 3mL) ^^^JPLTSJ^L^^f^ihU. 

^tbfctt. ifE^^hy'^i^T^t;t^b/Co MHTJ-f^^l^^m. MSr^>y;^;^V^-^jl 
(N'-^^yV/VtKyv^y)-4-^^^7:i^— h^#fc(23. 6mg, 1^^:91%, 98% 




NHBz 



O 



wo 2005/082840 



10 



PCT/JP2005/002981 



ee)o 

mmm 2 

[0025] (2R, 3R)-:i^^/V 2-(N'-^>'yV/mK^-:^y)-3-7^^/^-4-^>^7^y:i^— ho 




\^fz.]^J.mt.. ^ife^i|li:[llfli-LTSj;S^t/^M®^m\ (2R, 3R)-^^7^ 2-( 
N'-^^yV/H;K^v^/)-3-7«9^/^-4-^:^7^yj^— h^#fc(iR^: 96%, syn/a 
nti=<l/>99, 96%ee), 

[a]^^ +117. I(c0, 13, CHCl , 95%ee) ;^H NMR(300MHz, CDCl ) 6 1. 

D 3 3 

10(d, 3H, J = 6. 9Hz), 1. 22(t, 3H, J=7. IHz), 2. 60(sext, IH, J = 6. 8H 
z), 3. 59 (d, IH, J = 6. 8Hz), 3. 88-3. 95 (br, IH), 4. 09-4. 29 (m, 2H) , 
5, 07(brd. IH, J=10. 5Hz) , 5. 08(brd, IH, J=17. 3Hz) , 5. 78 (ddd, IH 
, J = 8. 5, 10. 5, 17. 5Hz), 7. 33-7. 57 (m, 3H) , 7. 64-7. 83 (m, 2H) , 7. 
90(brs, IH) ;'^C NMR(75MHz, CDCl ) 6 14. 3, 16. 9, 39. 8, 61. 0, 67. 

3 

9, 108. 3, 116. 7, 126. 9, 128. 7, 131. 9, 138. 9, 167. 1, 172. 4;IR(nea 
t)3288, 2981, 1733, 1705, 1404, 1200, 1029, 921, 694cm~' ;HPLC (C 
HIRALPAK OD, 0. 46cm 25cmL, ^^^>/2--:fn/^y-';V=Q/l, 
:1. OmL/min, UV^i^di : 254nin) t =9. 15>(2R, 3R) , t =10. 75>(2S, 3S) 

R R 

o 

mmm 3 

[0026] (2R, 3S)-:3i^/ix 2- (N'-^^yV/mKy-^y) -3-^^/1^-4-^^7^7:31— 
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Wb9] 



.NHBz 

HN 




^^^fcu^n.mMMitmm^\^xR}t^Rxj^^^mm^ff^\ (2r, 3s)-j^^/^ 2-( 

N '-^^^yV/^tK^v'y) -3-^^/1^-4— (IR^: 92%, syn/a 
nti=98/2. >99%ee)o 

[a]^^ +36. 0(cO. 11, CHCl , 89%ee) ;'h NMR (300MHz, CDCl ) 6 1. 0 

D 3 3 

8(d, 3H, J = 6. 9Hz), 1. 22 (t, 3H, J = 7. IHz), 2. 70-2. 81 (m, IH) , 3. 7 
2(brd, IH, J=4. 2Hz) , 4. 08-4. 26 (m, 2H) , 5. 14(brd, IH, J = 10. 5Hz) 
, 5. 16(brd, IH, J = 18. 5Hz) , 5. 34(brs, IH) , 5. 90(ddd, IH, J = 6. 5, 1 

0. 1, 17. IHz), 7. 33-7. 47 (m, 3H) , 7. 63-7. 67 (m, 2H) , 7. 86(brs, 1 
H) ;'^C NMR(75MHz, CDCl ) 6 14. 2, 14. 4, 38. 7, 61. 0, 66. 7, 116. 2 

3 

, 126. 9, 128. 6, 131. 9, 132. 5, 138. 9, 166. 8, 172. 3 ;IR (neat) 3292, 
3068, 2979, 1733, 1557, 1201, 920, 696cm"^ Anal. Calcd for C H N O 

20 13 2 3 

:C, 65. 20;H, 7. 30;N, 10. 14. FoundiC, 64. 95;H, 7. 24;N, 10. 09;HP 
LC (CHIRALPAKOD, 0. 46cm<i) 25cmL, ^^1^^/2-:7°^/^y— /P= 19/ 

1, i)fE?S:l. OmL/min, UVt^W : 254nm)t =14. 7^(2R, 3S) , t =16. 

R R 



2S, 3R) 



[0027] iR)-:r.^7V- 2-(N'-^^yV/H;F^v=/)-4-7<^/^-4--<^^/J^— hcD^j^ 

Wbio] 

BzHN^ 

NH 

EtO 
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3%, 94%ee)o 

NMR (300MHz, CDCl ) 6 1. 20 (d, 3H, J = 7. 3Hz) , 1. 81 (s, 3H) , 2. 3 

3 

3(dd, IH, 9. 7, 14. OHz) , 2. 98 (dd, IH, J = 4. 1, 14. OHz) , 3. 88(brs, 1 
H), 4. 03-4. 20 (m, 2H) , 4. 85(brd, 2H, J=12. 7Hz) , 7. 33-7. 46 (m, 3 
H), 7. 66-7. 69 (m, 2H) , 8. 14 (br, 2H) ;^^C NMR(75MHz, CDCl ) 6 14 

3 

. 1, 21. 6, 39. 4, 60. 2, 61. 1, 114. 6, 126. 9, 128. 6, 131. 9, 132. 5, 1 
40, 6, 167. 0, 173. 0;IR (neat) 3297, 2924, 1726, 1639, 1466, 1384, 1 
027, 693, 610cm"^;HPLC(CHIRALPAK OD, 0. 46cm <i) 25cmL, -^^i^ 
l^/2-y''x2/</—;V=9/l, i^3g:l. OmL/min, UVti^i : 254nm) t =8. 7^ 

R 

(R), t =11. 4^(S)o 

R 

[0028] (R)-^^/^ 2-(N'-^>^yV/^t:K7v'y)-3, 3' --J^^;V-A-^>'T-y^-'Y(D 




^mt. '^mmitmm\^\^xKjiLsRxiik^m^n^^{R)-:^=f'7v 2-(n'— 

^/H;K^>^7)-3, 3'-v?^^/^-4-^>'7"y^— h^#/c(lR^:57%, 32%ee)o 
NMR(400MHz, CDCl ) 6 1. 09(t, 3H) , 1. 11 (s, 3H) , 1. 21 (t, 3H, J 

3 

= 7. IHz), 2. 56 (s, IH), 4. 17(ddq, IH, J = 2. 0, 3. 7, 7. 1), 5. 08 (d, 1 
H, J=17. 3Hz), 5. 10(d, IH, J = 10. 2Hz) , 5. 93(dd, IH, J=10. 3, 17. 3 
Hz), 7. 33-7. 63 (m, 7H) ;'^C NMR(100MHz, CDCl ) 6 14. 3, 22. 1, 25 
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. 3, 39. 6, 60. 8, 70. 9, 113. 7, 126. 8, 128. 6, 131. 9, 132. 5, 144. 0, 
167. 2, 171. 9 ;IR (neat) 3297, 2924, 1726, 1638, 1466, 1384, 1027, 69 
3, 610cm-l; (CHIRALPAK OD, 0. 46cm <i) 25cmL, ^^^^://2-:7°^/^V 
—71^=9/1, t;ft3l:0. 3mL/min, UVt^|±S : 254nm) t =25. 65>(R) , t =28. 

R R 

85>(S), 



[0029] (R)-- ry^ntVV 2-(N'-^^-yV/^tK7v^/)-4-^^x/:3^— hcD-^jafe 



NHBz 




Jt^RXf'ik^M^^f^ ^ (R) -^y:/nt:VV 2- (N ' -^^/y^/ktK^ v^/) -4--<^^y 

h^#fc(i|X^:70%. 97%ee)o 
[a]^^ +37. 6(c0. 30, CHCl , 97%ee) ;^H NMR(300MHz, CDCl ) 6 1. 1 

D 3 3 

9(d, 6H, J = 5. 7Hz), 2. 37-2. 47 (m, IH), 2. 52-2. 59 (m, 2H) , 3. 75(dd 
, IH, J = 5. 2, 7. 2Hz), 4, 46(brs, IH), 4. 98-5. 23 (m, 2H) , 5. 74-5. 8 
8(m, IH), 7. 34-7. 48 (m, 3H) , 7. 66-7. 69 (m, 2H) , 8. 07(brs, IH) 
C NMR(75MHz, CDCl ) 6 21. 8, 35. 1, 62. 1, 68. 9, 119, 0, 126. 9, 12 

3 

8. 7, 131. 9, 132. 4, 132. 7, 166. 8, 172. 0 ;IR (neat) 3302, 2981, 1730 
, 1643, 1464, 1105, 694cm 

mmm i 

[0030] (R)— ^yn^^rv-yv 2-(N'-^>'yV/^tK7v^y)-4-^:/xy^— bcD-^^ 

[{bi3] 
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NHBz 



RSt-RXf^^m^^i-^ ^ (R) —y^u^^iyju 2- (N ' -^:^yV/^t v'/) -4-^ 

^7^y;n—h;gr#fc (11X^:28%. 98%ee)o 

[a]^'' +32. 3(c0. 11, CHCl , 98%ee) ;'h NMR (300MHz, CDCl ) 6 1. 1 

D 3 3 

5-1. 49 (m, 6H), 1. 64-1. 69 (m, 2H) , 1. 77-1. 79 (m, 2H) , 2. 42-2. 4 
9(m, IH), 2, 57-2. 62 (m, IH), 3. 81(brs, IH), 4. 76-4. 83 (m, IH), 5 
. 12-5. 23 (m, 2H), 5. 76-5. 86 (m, IH) , 7. 34-7. 39 (m, 2H) , 7. 42-7 
. 48 (m, IH), 7. 67-7. 70 (m, 2H) , 8. 18(brs, IH) ;"C NMR(75MHz, C 
DCl ) 8 23. 6. 25. 2, 31. 5, 35. 0, 62. 1, 73. 9, 77. 2, 119. 2, 120. 7, 13 



2. 1, 132. 2, 132. 5, 162. 6, 166. 7 ;IR (neat) 3293, 1734, 1651, 1541, 
1070, 669cm"^ 

[0031] (R)-^>iy/\^ 2-(N'— <:/yV/wtF9v^y)-4— o-T^/^i^— hco-a-^ 



;S.tJ?=^^S^tTV ^ (R) 2- (N ' -^^yV/vtKy v'y) -4-^^7^7:1^— h 

(i|X* : 1 2 % . 9 1 % ee) . 
laT^ -636. 2(c0. 04, CHCl , 91%ee) ;'H NMR (300MHz, CDCl ) 6 2. 



[{^14] 




NHBz 



D 
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43-2. 50 (m, IH), 2. 56-2. 65 (m, IH), 3. 87-3. 91(m, IH), 3. 83-4. 
02 (br, IH), 5. 06-5. 24 (m, 4H) , 5. 71-5. 82 (m, IH), 7. 20-7. 62 (m, 
lOH), 8. iKbrs, IH) ;^^C NMR(75MHz, CDCl ) 8 34. 8, 62. 2, 67. 9, 7 

3 

7. 2, 119. 4, 126. 9, 127. 0, 128. 4, 128. 5, 128. 66, 128. 69,132. 1, 1 
32. 3, 135. 3, 166. 8, 171. 9 ;IR (neat) 3327, 2346, 1736, 1633, 1092, 
916, 800, 752, 692cm ^ Anal. Calcd for C H N O :C, 70. 35 ;H, 6. 21; 

19 20 2 3 

N, 8. 64. Found:C, 70. 31 ;H, 6. 27;N, 8. 65o 



mmw] 9 

[0032] (2S, 3R)-rn^/V 2-(N'-^^yV/H;K7v^/)-3, 4-v'^^/V-4-^^ 

[{bi5] 




n-^^^-^, ^ti (S) -BINAPv^;e-^->KcDft'9 (R) -Tol-BINAPv?^^:iyK^^ 

v^fci^^^tt, mMmitmmi^'LXRi^^Rxim^^=kn^H2s, 3r)-^^7^ 2-( 

N'-^:/yV/mK9v^y)-3, 4-v^p<^/^-4-^^7^yj^— h^#/c(iR^:80%. s 
yn/anti=98/2, 96%ee)o 

laT^ -64. KcO. 10, CHCl , 96%ee) ;'H NMR (300MHz, CDCl ) 6 1. 0 

D 3 3 

9(d, 3H, J=7. OHz), 1. 23 (t, 3H, J = 7. OHz) , 1. 87(s, 3H), 2. 68(qd, IH 
, J = 7. OHz), 3. 26 (br, IH), 3. 87 (d, IH, J = 4. 8Hz) , 4. 08-4. 26 (m, 2 
H), 4. 87(brs, IH) , 4. 97(brs, IH), 7. 33-7. 54 (m, 3H) , 7. 63-7, 66 ( 
m, 2H), 7, 89(brs, IH) •,^^C NMR(75MHz, CDCl ) 8 13. 6, 14. 2, 21. 5 

3 

, 41. 6, 61. 1, 64. 1, 77. 2, 113. 0, 126. 8, 128. 7, 132. 0, 145. 5, 166 
. 7, 172. 5 ;IR (neat) 3296, 2976, 1734, 1647, 1460, 1198, 901, 712cm" 
^Anal. Calcd for C H N O :C, 65. 88 ;H, 7. 63 ;N, 9. 52. Found :C, 66. 1 

16 22 2 3 
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8;H, 7. 64 ;N, 9. 65 ;HPLC (CHIRALPAKOD, 0, 46cni<f) 25cniL, 

^X2-:7°^/^V— /V = 9/l, rjfS3S:0. 8mL/min, UVt^Oi : 254nni) t =8. 7^ 

R 

(2S, 3R), t =10. 0^(2R, 3S)o 

R 

mmm lo 

[0033] (2S, 3S)-:3i^/^ 2-(N'-^>'yV/^tK^v^/)-3, 4-v^7^^/l/-4-^>'T-y::i^— 

BzHN^ 

^NH I 

o - 

Wt. (S) -BmAFiy:^^^^Y(DiVO \^ (R) -Tol-BINAP>?;^-^->K^M 
yn/anti=<l/>99. 81%ee)o 

[a]^^ -74. 8(c0. 15, CHCl , 72%ee) ;'H NMR(300MHz, CDCl ) 6 1. 0 

D 3 3 

4(d, 3H, J = 7. IHz), 1. 22(t, 3H, J = 7. IHz), 1. 80(s, 3H) , 2. 62(qd, 1 
H, J = 7. 1, 9. 2Hz), 3. 77(d, IH, J = 9. 2Hz) , 4. 27(qd, 2H, J=l. 1, 7. 1 
Hz), 4. 90 (d, IH, J = 6. IHz), 4. 91 (d, IH, J = 6. IHz), 7. 34-7. 48 (m, 
4H), 7. 64-7. 68 (m, 2H) , 8. 06 (br, IH) ;"C NMR(75MHz, CDCl ) 6 14 

3 

. 3, 16. 3, 18, 3, 42. 8, 61. 1, 65. 8, 77. 2, 114. 1, 127. 0, 128. 7, 132 
. 1, 145. 3, 167. 4, 172. 5 ;IR (neat) 3311, 1734, 1651, 1458, 1093, 90 
3, 696cm"' ;HPLC(CHIRALPAK OD, 0. 46cm 0 25cmL, ^^i^^/2-:7° 
h/nV— 71^=9/1, i)iE3S:0. SmL/min, UVtilt±i:254nm)t =8. 7^(2R, 3R) 

R 

, t =10. 4^(2S, 3S)o 

R 

"MMm 11 

[0034] {S)-^^;V 2-(N'-^^yV/^tK^v'y)-4-^^^/V-4-'<^7^y^— h(D^J5g 
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Wbi7] 




O 



my'jly^. ^tc (S) -BlNAPiy:t^-y'F(Di-t^ \Z. (R) -Tol-BINAPv^^T^^v/K^M 

;/yV/VtK^v^y)-4-7m:=^/^-4— <^7"/:^^b^#fc : 50%. 95%ee) o 
laT^ -36, 5(c0. 11, CHCl , 97%ee) ;'H NMR(300MHz, CDCl ) 6 1. 1 

D 3 3 

9(t, 3H, J = 7. IHz), 2. 82(dd, IH, J = 8. 3, 14. 3Hz) , 3. 05(dd, IH, J = 

4. 6, 14. 3Hz), 3. 70-3. 83 (m, IH) , 3. 70-4. 03 (br, IH) , 4. 07 (q, 2H, 
J = 7. IHz), 5. 26(brs, IH), 5. 38(brs, IH), 7. 19-7. 45 (m, 8H) , 7. 59-7 
. 62 (m, 2H), 7. 88(brs, IH) ; ^^C NMR(75MHz, CDCl ) 6 14. 1, 36. 8, 6 

3 

1, 3, 77. 2, 116. 3, 126. 9, 127. 9, 128. 5, 128. 6, 132. 0, 132. 3, 139 
. 9, 143. 7, 162. 3, 166. 6 ;IR (neat) 3342, 2927, 1655, 1460, 1093, 47 
4cm~^Anal. Calcd for C H N O :C, 70. 50 ;H, 6. 68 ;N, 8. 27. Found :C, 

20 22 2 3 

70. 99;H, 6. 55;N, 8. 28 ;HPLC (CHIRALPAK OD, 0. 46cm (i) 25cmL, 

^=¥i^>-/2-7°^/^V— /^ = 9/l, ^jS:2. OmL/min, UV^^ttS : 254nm) t = 

R 

5. 95>(R), t =17. l^(S)o 

R 

[0035] ##Ml ;rw:7^^S3S7uSJ^^: 

(2R, 3S)-J^^/k 2-(N'-^^yV/H::K9v^y)-3-^^/^-4-^:/7^y^— h( 
116mg, 0. 4mmol)(^J^^7— /H§m(5mL)(^10%/-^7v''>i^?Stt.^(20mg)^ 

/^ ( 1 5mL) -c-^if-bfco m.mtm^m^i^-^xtmmuj±^^u mm^^yv:^^^ 

yk;^9^i^a^h:5^'^:7^— (^drf->'/g^^^^/^=2/l)t^T#ti^. ^ilU (2R 
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g, I|X^:70%)o 

W1::18] 

.NHBz 

HN 

o 

NMR(400MHz, CDCl ) 5 0. 92 (d, 3H, J = 7. IHz), 0. 94 (t, 3H, J = 7 

3 

. 3Hz), 1. 17-1. 33 (m, IH), 1. 21 (t, 3H, J=7. 3Hz) , 1. 52-1. 62 (m, 1 
H), 1. 83-1. 92 (m, IH), 3. 63 (d, IH, J=4. 15Hz), 4. 07-4. 22 (m, 2H 
), 4. 22-5. 00(brs, IH) , 7. 32-7. 36 (m, 2H) , 7. 41-7. 45 (m, IH), 7. 6 
5-7. 70(m, 2H), 8. 02(brs, IH) ;^^C NMR(75MHz, CDCl) 5 11. 8, 14. 

3 

2, 14. 9, 26. 2, 36. 7, 60. 9, 67. 0, 126. 8, 128. 6, 131. 8, 132. 6, 166 
. 8, 173. 2 ;IR (neat) 3311, 2968, 1732, 1651, 1604, 1579, 1403, 1201, 
1094, 845, 694cm~^ 
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[3] 



i^^. r\ r\ r\ k\ R'^t/R'fitutail^Co ) 

[2] — isss:[i]&t>— 1^^[3] (c*3tt5R°;65-cooR' mu R'umiiTKmm^mi- 

[3] dr^/k7}^v?>:7^>';^drv'K2g;^5^ TfS— i^^[4] 

ta20 

Ar, Ar 

R=0 

Ar >r 

•V^^th^. (R)-X«(S)-cD2, 2'-lf^^(v?T];— l'-tf":f-:7^ 
[6] — i^^[4] (^Sott'5Ar;6Shy/PS-Cfc5ff ^]S3X{i4t^|Egc(75M3t;^^*o 
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